Porphyrin FRET acceptors for apoptosis induction and monitoring.
Photodynamic therapy (PDT) stands to benefit from improved approaches to real-time treatment monitoring. One method is to use activatable photosensitizers that can both induce cell death (via singlet oxygen) and monitor it (via caspase detection). Here, we report porphyrins as caspase-responsive Forster Resonance Energy Transfer (FRET) acceptors to organic fluorophore donors. Compared to porphyrin FRET donor constructs, singlet oxygen generation was unquenched prior to caspase activation, resulting in more efficient photosensitization in HT-29 cancer cells. The donor 5-Carboxy-X-Rhodamine (Rox) formed a robust FRET pair with the pyropheophorbide (Pyro) acceptor. The large dynamic range of the construct enabled ratiometric imaging (with Rox excitation) of caspase activation in live, single cells following induction of cell death (with Pyro excitation) using a single agent. Quantitative, unquenched activatable photosensitizers (QUaPS) hold potential for new feedback-oriented PDT approaches.